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1 
Dr. Bryan arrives at the following conclusions: 
1. The earth's attraction is capable, according to the kinetic theory, 

of retaining a gas of twice the weight of hydrogen in the form of a (prac- 
tically) permanent atmosphere of uniform temperature as high as any 
temperature commonly existing in its present atmosphere. 

2. The vapor of water is similarly capable, according to the kinetic? 
theory, of esisting on Mars in the form of a (practically) permanent 
atmosphere of uniform temperature at any ordinary temperature. 

It appears from the foregoing that according to the kinetic 
theory the assumption that helium, because of its frequently 
recurring high molecular velocities, is escaping from the earth's 
atmosphere is not warranted, ancl, therefore, the conclusion 
that the vapor of water can not be retained by Mars is not war- 
ranted, at least under the conditions usually assumed for their 
atmospheres. 

This paper would, however, not be coiiiplete without a refer- 
ence to Dr. Stoney's replyT to the papers '< On the Escape of 
Gases from Planetary Atmospheres According to the Kinetic 
Theory," by the writer, and "The Kinetic Theory of Plpetary 
Atmospheres,'' by Dr. Bryan. 

In his reply Dr. Stoney argues that the Boltzinann-Maswell 
distribution will not account for the number of molecules 
attaining a velocity many times greater than the velocity of 
the mean square. Dr. Stoney concludes8 that out of N 
free paths the actual number whose speed lies between I? and 
'u + do is 

where n is the probability function, which according to the 
Boltzmann-Maxwell law, is a function of 19 only, while 8 is a 
function of the variables, ,I?, h, d, 0, t, etc. 

Where v is the speed; ?I ,  the number of molecules; N', the 
number of encounters; 8, the average duration of the free 
path; t, the average duration of au encounter; and where etc. 
stands for any other variable that might influence the value of 8. 

Allowing the validity of this equation it seems from' the na- 
ture of the functions d and 7c that d can not be many tinies 
greater than n. But even if 8 could by some means attain to 
the-value of 100 x or 10,000 n the permanency of an atmos- 
phere of helium on the earth would not be materially affected, 
as will be evident by referring to Tables 2, 7, and 9. The fact 
that d is a function of variltbles that may be either positive or 
negative would indicate that its value can not be large compared 
with the value of n, i f  indeed its value is not zero. 

The value of Dr. Stoney's researches on the permanency of 
atmospheres must be determined niore from the fact that they 
have opened up new fields of inquiry, aud paved the way for 
the development of the kinetic theory of atmospheres, than 
from the specific result reached by the a priori method. 

More recently M. E. Rogowsky9 has discussed planetary at- 
mospheres, but since he based his calculations on the results 
furnished by Dr. Stoney's memoir his conclusions, some of 
which are indeed very remarkable, must be modified in accord- 
ance with his note in Nature for July 3,1902, i. e., in accord- 
ance with the results arrived at by the kinetic theory. In  
summing up these researches on the escape of gases from plane- 

29 N(7c + a) d r y  

1 Astrophysical Journal, 11, pp. 251, 357, 19OfJ. 
*loc, cit. 22, pp. 363. 
S Astrophysical Journal, November, 1901. 

tary atmospheres end the kinetic theory of planetary atmos- 
pheres we oonclude: 

1. That helium forms a constituent though very small part 
of the earth's atmosphere,'0 and that according to the kinetic 
theory the earth will retain an atmosphere of helium at tem- 
peratures much higher than those that are known to prevail. 

2. That the vapor of water will remain on the planet Mars 
a t  ordinary temperatures. 

3. That according to the kinetic theoiy the moon, if it had 
a mean temperature of 0' B. would lose an atmosphere of nitro- 
gen and oxygen. 
4. That all the planets can retain atmospheres similar to the 

earth's atmosphere, and that the superior planets can retain 
atmospheres composed of gases much lighter than hydrogen. 

ULIMATOLOGY OF UOSTA RIUA. 
Commiinicated by H. PITTIER, Director, Physical Geographic Institute. 

[For tables see the lmt page of thin REVIEW preceding the charta] 

.?Vi~tc?x 013 tke .ur?nthw.-On the Pacific slope the rain has been 
very scarce, the total ainouut for the month remaining in most 
cases inferior to the third part of the normal fall. As an im- 
mediate consequence, the coffee crop has been greatly dimin- 
ished by premature ripening ancl by the havoc of several insect 
pests! the development of which has been favored by the prevail- 
ing drought. In Sen Jose the pressure has been about normal, 
the temperature slightly above the mean; rainfall 163 mm. 
against 341, norinal; sky generally cloudy. On the Atlantic 
slope the rain has continued iU escess of previous years, with 
the usual accompanying landslides and inundations. 

Notes rm mr.tlrrlzia~~~.-August 6, Ob 10" p. m., slight shock, 
E-W, intensity I, duration 2 seconds. August 11, 7h 20" p. m., 
slight shock, NE-SW, intensity 11, duration 3 seconds. Au- 
gust 12, a. m., strong shock, E-W, intensity 111, duration 6 
seconds. August 13, 5b 55" a. ru., tremors with several inter- 
ruptions, total duration 8 seconds. August 16, 2" 17"' & m., 
several consecutive Rhocks, E-W, intensity 111, duration 20 
seconds. August 18, 11" 31" p. m., sensible shock, E-W, in- 
tensity 111, duration 12 seconds. 

H A W A I I A N  OLIMATOLO<3IUBL D A T A .  
By C U ~ T I S  J. LYONS, Territorial Meteorologist. 

GENE= SUMMARY FOR AUQUBT, 1902. 

Hoiiolulu. -Temperature mean for the month, 78.5'; normal, 
77.7' ; average daily maximum, 83.7'; average daily minimum, 
74.2'; mean daily rauge, 9.5'; greatest daily range, 13'; least 
daily range, 5'; highest temperature, 86' ; lowest, 72'. 

Barometer average, 29.971; normal, 29.980; highest, 30.09, 
29th; lowest, 29.86,ith; greatest 24-hoar change, that is, from 
any given hour on one clay to the same hour on the next, .07; 
lows passed 4th and 24th; highs, 15th and 29th. 

Relative humidity average, 70.5 per cent; normal, 68.5 per 
cent; mean dew-point, 67.3'; normal, 66'; mean absolute mois- 
ture, 7.33 grains per cubic foot; normal, 7.01 grains; clew on 
grass, 0. 

Rainfall, 1.73 inches; normal, 1.97 inches; rain record days, 
25; normal, 18; greatest rainfall in one day, 0.26 on the 13th; 
total at Luakaha, 9.08 inche.s; normal, 11.02 inches; total at 
Kapiolani Park, 0.42 inch; normal, 0.71 inch. 

The artesian well level fell during the month from 33.40 to 
33.10 feet above mean sea level. August 31, 1901, it stood 
at  33.30. The average daily mean sea level for the month was 
9.78 feet, the assumed annual mean being 10.00 above datum. 
For August, 1901, it was 10.38. Trade wind days, 30 (3 of 

10 Chemical News, 1895. Heiorich and Kayser. Nature, September 28, 
1898. E. C. C. Baly. Nature, September 28,1898. Ramsay & Trawrs. 
Nature. October 13, 1898. .William Csookeq. Nature, July4,1901. Prof. 
James-Dewar. 
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IS. 39 
30.85 s& 78 
15.i4 
18.40 

north-northeast); normal number for August, 29. Average 
force of wind (during daylight), Beaufort scale, 3.6. Average 
cloudiness, in tenths of sky, 4.2; normal, in tenths of eky, 4.0. 

Approximate percentages of district rainfall as compared 
with normal: South Hilo, 160 per cent; North Hilo, 220 per 
cent; Hamakua, 210 per cent; Kohala, 125 per cent; Waimea 
(Hawaii), 200 per cent; Kona, 68 per cent; Kau, 40 per cent; 
Puna, 200 per cent; Maui, 160 per cent; excepting Wailuku, 
40 per cent; Oahu, 85 per cent; excepting Kahuku, 200 per 
cent; Kauai, 145 per cent. The raiu on Oahu has been fre- 
quent but not of much volume. 

Rainfall data for Azcguat, 1902. 

I 

ing of the 26th, said to be 800 or more feet below general floor 
of crater, but rising. 

Afterglows noticed, but not as brilliant as in the previous 
months. 

Electric storms near Honolulu 3d and 4th, 19th and 20th; 
on Hawaii 6th, 20th, 21st. This number is rare for this month. 

Heavy surf noted, Hawaii, 3d, 14th, 2lst, 30th; Honolulu, 
25th. Strong winds, 12-15th, 28th31st. 

OBSFJWATIONS AT HONOLULU. 
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11.82 
9% 
9.59 
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7.72 
6.80 
7 10 6: 52 
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6.16 
5.17 
2.53 

3.45 
0.9B 
2 . S  
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14.34 
36.53 
10.58 

1.36 
9.08 
9.53 

20.76 
5.89 
4.46 
2.68 
7.80 
3.18 
0.40 

The statinn is at 210 18' N 157050' W. It is the Weather Bureau station Punahou. (See 

Hawaiian standard time is l o b  301 slow of Qreenwioh time. 8onolulu local mean tlme 
fig. 2. No. 1, in the MONTH;; WEATHER BEVIEW for July 1902, age 365. 
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Nunanu (Her. Station), sw.. 405 
Nuuanu (Luakaha), c.. ..... 850 
Waimanslo, ne. ............. 3 
Mannawili ne.. ............. 300 
Ahuimann:ne ............... 850 
Kahuku n .................. 25 
~ a i a ~ i i a '  n .................. 20 
Wahiaw;, c ................. 900 
Ewa Plantation, s... ......... 60 
Moanalua sw.. ............. 15 
IT. S. Maghetic station ...... b0 
Rhodes gardens (Manor). ... 800 
Ex rialent Rta, U. B ....... 350 

Lihue Grove Fanu), e. ..... 200 
Lihue {Molotoa), e. ......... 300 
Lihue (Kukaua), e.. ........ .1,000 
Kcaliil e.. .................. 15 

Haualel n ................... 10 
Eltwle s'.. . .  ................. 200 
Wahiiwa Mountain, 8 . .  ..... 2,100 
McBryde (Residence) ....... 850 
Lawal. ...................... 4.50 
East Lawai .................. 800 
West Lawai ................. 200 

Insane Asylum sw.-.::. ..... 30 
Kalihi-Uka sw: ............. 260 
Nuuanu (d. W1 Hall j, sw.. . 

N a c i n a  (C&tlel . .  .......... 1,150 
KAUAI. 

Kilauba,ne .................. 325 

Delayed Jltn? nporls. 
Honokaa (Meinicke) .............. 
Ka nho ........................... 
H i g  (town) ....................... 
Pahala ............................ 
Kahutii. Kau ..................... 
Hawi Mill.. ....................... 
Kaumaiia ......................... 
Pllllolllla.. ........................ 

is 1Oh 31m slow of Greenwich. 
Pressure is corrected for temp'eratnre and reduced to sea level, aud the gravity cornt ion,  

-0.06, ha8 heen applied. 
The average direction and force of the wind and t.he average cloudiness for the whole day 

are given onleas they have varied NO= than usual in  which case the extremes are given. 
The scale of wind force is 0 to 12, or Beaufort soale. 'Two directions of wind. or values of 
wind force, or a ~ o i i n t s  of cloudiness, connected by a dash, indicate change from one to the 
other. 

The raiufull for'twentv-four hours Is measured at  9 a m. looal, or 7.31 P. m.. Greenwich 
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Stations. 

ii l-i- - .  
time on the respective dates. 
grouud. Ground is 4 feet, and the barometer 50 feet %ove sea level. 

Tde rain gage, 8 iuches io dlsmeter, is 1 foot above round. Thermometer, 9 feet above OAHU. 
Punahou (W. B.), sw ........ 
Kulaokahua, sw. .  ........... 
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Kaplolani Park 8 w  .......... 
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Meteorological Obserudiona at Honolulu, Athgust, 2302. 

Durlng twenty-four hours prewdingl p. in. Greenwich 
time, or 1 3 0  a UL Honolulu time. - 
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e, w, and c ow the exposure of the station relative to the winds. 

Mean temperatures: Pepeekeo, Hilo district, 100 feet eleva- 
tion, mean maximum, 78.3'; mein minimum, 71.8'; Waimea, 
Hawaii, 2,730 elevation, 76. 8' and 66.0'; Kohala, 521 elevation, 
79.3' and 69.1'; Wdakoa, Kula, Maui, 2,700 elevation, 85.3' 
and 62.4'; Ewa Mill, 50 elevation, 86.1' and 72.0'; United 
States Magnetic Station, 50 elevation, 89.7' and 71.9'; United 
States Experiment Station, Jared W. Smith, 350 elevation, 
85.2' and 72.1'; W. R. Castle, Honolulu, 50 elevation, highest, 
87'; lowest, 71'; mean, 78.6'; Waikiki Beach, 10 elevation, 

'83.7' and 75.3' 
NoTL-The mean temperature of a station in Hawaii should 

be considered as the mean of maximum and minimum, minus 
0.7'. 

Ewa Mill mean dew point, 67.0'; mean relative humidity, 
70.4 per cent; United States Magnetic Station, 65.5 and 65.0 
per cent; Kohala, Dr. B. D. Bond, 69.3' clew-point, 84.0 per 
cent relative humidity. 

Earthquakes reported: Pepeekeo, Hilo, 8th, 3.15 p. m., Hilo, 
lSth, 2.25 p. m.; Hilo, 26th; Papaaloa, 26th, 7 p. m.; 27th, 3 
a. m. Lake of molten lava 400 feet in. diameter appeared in 
the bottom of Halemaumau pit in Rilauea crater on the even- 
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[6+2+9+3)=78.5; normal is 77.7. 
1 ; normal Is 49.959. 

1 p. N Greenwich time. tTbese teinperatures are ob- . 

le. 
N., areenwich time. $These values are the means of 

Mean pres- zmperature 
sure for August, 1901 

*This pressure is a 
served at 6 a IU., 101 
(6 + 9+2+9) i 4 .  

TEXT-BOOKS AND WORKS OF REFEmNCE FOR STU- 
DENTS OF EILEMEWTARY MEmOROLOGY. 

W. F. R. PHILLIPS, in  charge. of Library, etc. 

BIany inquries regarding test-books ancl reference works 
suited to the wants of teachers and students of elementary 
meteorology have come to the Weather Bureau as incidental 
to the increasing attention paid to meteorology in the public 
schools ancl in many of the higher educational institutions. 
From time to time the writer has noted the titles of the works 
he has had occasion to suggest as answering some one or more 
of the various purposes and wants of the different inquirers. 


